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Abstract

Polydiacetylene (PDA) is one type of conjugated polymers that has received
tremendous attention in the past decade. It has been known that the PDA assemblies
exhibit color transition upon exposure to various external stimuli. In this research, we seek
new approaches for controlling color-transition behaviors of PDA assemblies. The first
method is by mixing two types of monomers, 10,12-tricosadiynoic acid (TCDA) and 10,12-
pentacosadiynoic acid (PCDA). These diacetylene (DA) monomers constitute the same
head group but different alkyl chain length, which in turn causes structural mismatch within
the PDA layers. An increase of DA mole ratio leads to significant increase of particle size.
The mixed PDA vesicles also exhibit irregular shape with rather rough surface. The
mismatch of PDA side chains causes significant variation of the color-transition behaviors
upon exposure to heat and chemical stimuli. To fine tune the color-transition behaviors of

PDA when exposed to thermal or chemical stimuli, the strength of inter- and intrachain



interactions within PDA vesicles are manipulated by mixing with 1-butanol, 1-pentanol or 2-
methyl-1-butanol. Color-transition temperatures can be altered to range from about 35 °c

to 55 °C. The color transition of PDA vesicles at desired concentration of chemical stimuli
including tetrahydrofuran, pyridine, ethylamine and phenol stimulus can be achieved by
varying the concentration of alcohol additives. The next method is to incorporate low
molecular weight poly(vinylpyrrolidone) (PVP10) into the PDA assemblies. This is to
enhance inter- and intrachain interactions within the system, resulting in a PDA-based
material with reversible thermochromism. The complete color reversibility can be observed
up to 200 °C. PDA side chain length and PVP molecular weight also affect the color-
transition temperature and thermochromic reversibilty of the PDA/PVP nanocomposites.
The last method is changing of the solvent media, which affect molecular ordering of the
polymer. Therefore, the self-assembling, morphologies and thermochromic behaviors of

PDA materials are altered.

Keywords: polydiacetylene; self-assemblies; color transition; thermal sensor; chemical

sensor



	1
	2
	Influences of structural mismatch on morphology, phase transition temperature, segmental dynamics and color-transition behaviors of polydiacetylene vesicles
	1 Introduction
	2 Materials and methods
	3 Result and discussion
	3.1 Size distribution and morphology
	3.2 Thermal properties
	3.3 NMR study
	3.4 Thermochromism

	4 Conclusion
	Acknowledgments
	Appendix A Supplementary material
	References


	3
	Fine tuning the colorimetric response to thermal and chemical stimuli of polydiacetylene vesicles by using various alcohol...
	1 Introduction
	2 Materials and method
	3 Results and discussion
	3.1 High color stability of mixed PDA/alcohol suspensions
	3.2 Systematic change of irreversible color-transition temperature
	3.3 Colorimetric response to chemical stimuli

	4 Conclusion
	Acknowledgments
	Appendix A Supplementary data
	References


	4
	Versatile route to prepare reversible thermochromic polydiacetylene nanocomposite using low molecular weight poly(vinylpyr...
	1 Introduction
	2 Materials and method
	3 Results and discussion
	3.1 Reversible thermochromism in aqueous solution
	3.2 Morphology and intercalated structure
	3.3 Reversible two-steps color transition in thin film
	3.4 Effect of preparation method

	4 Conclusion
	Acknowledgments
	References


	5

